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Randolf Menzel has been a 
professor of zoology and head 
of the Neurobiology Unit at the 
Freie Universität Berlin since 
1976. His group studies sensory 
physiology — in particular, 
olfaction and vision — navigation, 
communication, learning and 
memory in the honeybee, with an 
emphasis on the underlying neural 
mechanisms. His aim is to relate 
different forms of memory to 
their respective neural structures 
and understand the mechanisms 
of forming, consolidating and 
retrieving memory. 
What turned you on to biology in 
the first place? As a schoolboy, 
I was attracted to biology by a 
wonderful Leitz microscope built 
in 1900, which I inherited from my 
grandfather. He was a scientist 
who studied marine and freshwater 
organisms, and I followed in his 
footsteps by investigating the 
microscopic life of ponds along the 
Rhine south of Frankfurt. For years 
I identified plankton organisms, 
made drawings and photographs, 
followed their appearance and 
disappearance in the course of the 
year, their distribution in different 
habitats and their dispersal 
throughout various depths. I was 
fascinated by the network of 
interrelated processes between 
environmental factors and plankton 
organisms. When I began with my 
biology studies at the University of 
Frankfurt I was therefore strongly 
motivated to include physics and 
chemistry in my subjects. This 
broadened my perspective, and 
soon I was looking beyond ecology, 
taxonomy and freshwater biology.
Do you have a scientific hero? 
Yes: Karl von Frisch. The vision 
he had of biology in general, and 
sensory physiology in particular, is 
exemplary. He carefully observed 
the behaviour of an animal before 
and throughout well-designed 
experiments. These experiments 
were designed to be as close to the 
natural behaviour of the animal as 
possible. He did not accept data variance as statistical fluctuations, 
but took it seriously: he was always 
skeptical about statistical test 
procedures, and believed that any 
important result does not need 
statistics to prove it. He integrated 
two lines of behavioural research 
which are often kept separate: the 
search for ultimate and proximate 
mechanisms. Although he searched 
for the simplest explanation of 
his observations, he was not 
impressed by theory- driven 
parsimony arguments, which so 
often provide limited real insights 
into animal behaviour. The only 
reservation I have about his 
approach to research is he tried 
too hard to explain all behaviour 
as an outcome of sensory-motor 
connections, leaving little room for 
central nervous functions. 
What is your favourite paper? 
The 1966 paper by Jim McGaugh 
on memory phases ‘Time-
dependent processes in memory 
storage’ (Science 153, 1351–1358). 
When this paper was published, I 
had just finished the experiments 
for my Ph.D. and had to decide 
whether to stay in science and 
continue with post-doctoral work, 
or become a high school teacher. 
I immediately knew that the kind 
of questions addressed in this 
paper were ones I would like to 
ask of my experimental animal, the 
honeybee. I trained these insects 
to study colour vision, but the 
processes involved in learning and 
memory formation had until then 
been barely addressed in the bee. 
Looking back, I believe that my 
attraction to this seminal paper 
was enhanced by my participation 
in a psychology seminar which 
presented work by Hermann 
Ebbinghaus (who used nonsense 
syllables to study his own memory 
in a scientific way) and Müller 
and Pilzecker. The latter two laid 
the groundwork in 1900 for the 
concepts of memory phases and 
consolidation processes, for which 
the McGaugh paper offered a 
physiological approach. 
Eric Kandel proposes the search 
for memory as the emergence 
of a new science of the mind 
(‘In Search of Memory. The 
Emergence of a New Science 
of Mind’, W.W. Norton Comp. 
N.Y., London, 2006), and indeed, the concept of ‘memory’ in its 
broadest sense offers a unifying 
principle of mind actions that 
allow one to take full advantage 
of a biological approach. Such 
an approach is facilitated by the 
fact that nervous systems have 
evolved, providing researchers 
with a multitude of historically 
connected brain structures which 
have to solve the same problems 
over and over again. Over the last 
40 years it has been amazing to 
find that animals ranging from 
molluscs to insects, mammals and 
humans store learned information 
in a network of interacting multiple 
memories. Although the level of 
complexity of this network varies 
dramatically in the brains of these 
animals, the principles appear to 
be the same, and many molecular 
and cellular building blocks are 
even identical. It is only through 
comparative studies that we shall 
better understand the generalities 
of underlying neural processes.
What might be improved in 
the funding of neuroscience 
research? Funding neuroscience 
research currently runs 
considerable risks. The danger 
arises from an attitude which 
shapes the process of discovery 
to facilitate a faster transition 
to economical and medical 
applications. Often the pressure 
produced by this attitude is 
justified by limited resources, but 
this is a mere attempt to dodge the 
core question. I feel that there is 
a fundamental misunderstanding 
of the processes of making 
discoveries in biology in general. 
Unlike physics and chemistry, 
biological objects are embedded 
in the evolutionary history of the 
respective species. No general 
rules can ever be discovered by 
focusing on only one of a few 
species. The richest source of 
information for any question in 
biology lies in the evolutionary 
process. As Sydney Brenner, a 
pioneer of molecular genetics, 
once said: “What you need to 
do is to find which is the best 
system to experimentally solve 
the problem, and if the problem is 
general enough you will find the 
solution there. The choice of an 
experimental object remains one 
of the most important things to 
Magazine
R739
the preferences of bumble bees 
between two flowerheads, 
one occupied by a bee of the 
same species and the other 
unoccupied. The experiments 
were carried out either with 
familiar or unfamiliar flowers.
The researchers found that 
the bees tended to avoid 
occupied familiar flowers but 
visited occupied flowers of 
unknown species. They believe 
this suggests individuals “adjust 
their responses to feeding 
conspecifics depending on their 




Animals exploiting familiar food 
sources will often try to avoid 
each other. But it might be 
valuable to an animal unfamiliar 
with a food source to follow 
others to try it out. And new 
field experiments carried out by 
Lina Kawaguchi and colleagues 
at the University of Tsukuba, 
appear to bear this out for 
bumble bees.
Reporting in the Proceedings 
B of the Royal Society 
(published online), they tested 
Catch-up: Bumble bees will follow other individuals to unfamiliar flowers but avoid 
them on known nectar sources. (Picture: Photolibrary.)do in biology and is, I think, one 
of the great ways to do innovative 
work…. The diversity in the living 
world is so large, and since 
everything is connected in some 
way, let’s find the best one.” 
Research focused on human 
and medical application is 
certainly an important component 
in neuroscience. But such 
research tends to dwell more 
on technological improvements 
rather than on basic discovery. 
Discoveries cannot be planned. 
There is no alternative to a wide 
range of curiosity-driven research 
as initiated by an individual 
researcher rather than a panel or 
an administrator.
What is your greatest ambition? 
For me, one motivation to stick 
with a single species and a narrow 
range of questions has been the 
belief that unravelling the neural 
basis of cognitive capacities of 
reasonable complexity might be 
possible in this animal, with its 
rather small brain. I realized that I 
need to understand its restricted 
laboratory behaviour against the 
background of its natural behaviour. 
Because insect brains provide us 
with the opportunity to trace neural 
functions to small sets of neurons, 
even individually identified neurons, 
I also wanted to understand more 
about the composition of the 
neural structures in the honeybee 
brain. The ultimate goal is to relate 
memory formation processes to 
particular neuronal functions. As 
memory includes the process of 
acquiring, storing, and retrieving 
information, it will be essential to 
localize, measure and manipulate 
these neuronal functions when 
the animal as a whole performs 
these tasks and informs us by its 
behaviour. Such a far-reaching 
goal includes conceptual and 
methodological innovations that 
can only be found in collaboration 
with experts. Working together with 
colleagues and students has been 
an important factor in my research, 
and I have gained personal and 
professional rewards from these 
collaborations. 
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